Strong Inhibitory Effect of Heme on hIAPP Fibrillation.
The deposition of human islet amyloid polypeptide (hIAPP) within β-cells is implicated in the etiology of type 2 diabetes mellitus (T2Dm). It was reported that heme could bind to hIAPP. We speculate that binding may affect the aggregation of hIAPP. In this study, UV-vis spectroscopy was used to detect the interaction pattern between the heme and hIAPP. ThT and Bis-ANS fluorescence assay, circular dichroism spectroscopy, gel electrophoresis assay, and transmission electron microscopy were employed to study the effect of heme on the aggregation of hIAPP. We found that heme dramatically inhibited hIAPP aggregation, even partially dismantled hIAPP aggregates by preventing its conformational changes. Moreover, a similar inhibitory effect was also observed on mutant hIAPP. In the compared group, the inhibitory effects of protoporphyrin on hIAPP and its mutants aggregation were weaker. Similarly, its effect on the dismantlement of the aggregates was also weaker. On the basis of these results, we revealed that the heme iron center was not required for the inhibitory effect on hIAPP but affected the binding affinity of heme to hIAPP. Besides Arg11 and His18, other hydrophobic residues of hIAPP may also play important roles in heme binding. Our results may help to develop an in-depth understanding of the interaction between heme and hIAPP, which would be helpful in designing new therapeutic strategies against T2Dm.